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O 1
Use of Antigen Retrieval and Ampliﬁcation Methods for Ultrastructural Detection of an
Epidermal Proteoglycan, Desmosealin, in Desmosome Cores
Haftek M, Le Bitoux M-A, Duhieu S, Zabawski B
Universite´ Claude Bernard Lyon 1, EA3732, Lyon, France
Desmosealin is a newly described epidermal proteoglycan (PG) of chondroitin/dermatan
sulphate type present in the intercellular spaces of human epidermis, with affinity to the
extracellular parts of desmosomes on isolated keratinocytes. Given a possible implication of
such a highly glycosylated molecule in the regulation of the junction processing, we have
verified the presence and distribution of desmosealin in situ, on ultrathin sections of normal
human epidermis. Expression of desmosealin in epidermal desmosomes was weak and
irregular, as demonstrated using immunogold labelling of ultracryosections and Lowicryl K4M
– embedded sections with our KM48 MAb. However, the use of 1 nm immunogold with silver
enhancement allowed for more consistent results, especially in the absence of resin
embedding. Desmosealin was observed in the cores of desmosomes, mostly in the upper
epidermal layers, in addition to its presence in the free interkeratinocyte spaces and in the
intracellular vesicles. Application of an antigen retrieval method, using pre-treatment with
sodium metaperiodate (SMP), has largely enhanced the frequency and extent of desmosome
labelling. However, this approach has also resulted in a relative loss of some intercellular, but
not intracellular, immunolabelling. No such results could be obtained on sections pre-treated
with enzymes cutting specifically glycosaminoglycan chains. We speculate that the harsh,
carbohydrate – eliminating treatment of epidermal sections with SMP has resulted in
unmasking of the protein part of desmosealin (recognised by KM48 MAb). By extension,
these results suggest that desmosealin is incorporated into the native desmosomes in a
manner rendering its protein part relatively less accessible and hidden by sugars. The
detection methods described here open up the possibility of application for further
ultrastructural studies of desmosealin expression in pathological tissues.
O 2
Confocal Laser Scanning Microscopic Observation of Glycocalyx Production by
Staphylococcus aureus in Skin Lesions of Bullous Impetigo, Atopic Dermatitis, and
Pemphigus Foliaceus
Huh W K1, Akiyama H2, Hamada T2, Yamasaki O2, Oono T2, Fujimoto W2, Iwatsuki K2
1Department of Dermatology, Kousei General Hospital, Mihara, Japan, 2Department of
Dermatology, Okayama University Graduate School of Medicine and Dentistry, Okayama,
Japan
Glycocalyx collapses during dehydration to produce electron-dense accretions; however,
confocal laser scanning microscopy (CLSM) could be used to visualize fully hydrated
microbial biofilms. Using CLSM, glycocalyx production by Staphylococcus aureus cells in
skin lesions of bullous impetigo, atopic dermatitis, and pemphigus foliaceus was analyzed.
The numbers of S. aureus cells in tissue sections prepared by different methods for routine
light microscopy were also compared. S. aureus cells in skin lesions of impetigo, atopic
dermatitis, and pemphigus were stained with safranin, and positive staining with fluorescein
isothiocyanate-conjugated concanavalin A was considered to indicate the presence of
glycocalyx. All S. aureus cells tested in skin lesions of impetigo, atopic dermatitis, and
pemphigus were covered with glycocalyx and formed microcolonies. The numbers of S.
aureus cells in a routine light microscopy section were significantly lower than those in a
frozen section that had not been dehydrated with ethanol. Thus, we have confirmed that S.
aureus cells generally produce glycocalyx in skin lesions of bullous impetigo, atopic
dermatitis, and pemphigus foliaceus, which accounts for the difficulty of removing S. aureus
cells from these skin lesions. The glycocalyx may collapse during dehydration and most of
the S. aureus cells may be carried away during preparation of routine light microscope
sections.
O 3
Nail Dystrophy and Blister Formation in Myeloma Assciated Amyloidosis – Immuno-
pathological Features
Fujita Y, Tsuji-Abe Y, Sato-Matsumura KCþ , Akiyama M, Shimizu H
Department of Dermatology, Hokkaido University Graduate School of Medicine, Sapporo,
Japan; +Department of Dermatology, Sapporo Social Insurance General Hospital, Sapporo,
Japan
Systemic amyloidosis develops in about 15% of multiple myeloma patients and 29% to 40%
of the cases demonstrate mucocutaneous symptoms. Purpura, papules, and plaques are
common manifestations, while nail dystrophy and blister formation (bullous amyloidosis) are
rare. A 61-year-old Japanese man with IgG-lambda type multiple myeloma developed nail
dystrophy on his fingers and toes. He subsequently developed blisters on the forearms. No
other cutaneous or visceral amyloidosis lesions were observed. Biopsy specimens taken from
the nail bed as well as a blister on his forearm revealed amorphous, eosinophilic deposits in
the dermal papilla. On electron microscopy, amyloid fibrils were observed as fibrillar deposits
under the basal membrane, mainly immediately beneath the lamina densa. The deposits had
a structure comprising straight, unbranching filaments of between 10–15 nm in diameter.
Ultrastructurally there was no blister separation within the sub-lamina densa amyloid fibrils.
By immunofluorescence microscopy, type IV as well as type VII collagen was detected on the
blister floor, and 4-integrin mapped to the blister roof. From these findings, the nail deformity
and blisters were thought to be cutaneous manifestations of systemic amyloidosis, and bullae
separation occurred within the lamina lucida. Three months after this diagnosis the patient
died from pneumonia. Although nail dystrophy or blister formation are rare manifestations of
amyloidosis, they might be used as important diagnostic signs of systemic amyloidosis.
O 4
Melanosome Distribution in Caucasian Skin with Lentigo senilis Compared to Normal
Caucasian, Asian, and Negroid Skin
Droste M, Wolber R, Wenck H, Wittern K-P, Wepf R
Research Department, R&D Brands, Beiersdorf AG, Germany
Human complexion depends mainly on the pigment melanin, its quantity, quality, and
distribution throughout the skin. Transmission electron microscopy was performed on 10 skin
samples each of Caucasian, Asian, Negroid skin, and 11 biopsies from senile lentigines,
lesional and peri-lesional, to determine the melanosome quantity per area of the analyzed
keratinocytes in the different epidermal layers, stratum corneum (SC), stratum spinosum
(SSp), and the basal layer (SB). All phenotypes showed the largest amount of melanosomes
(mel) in the keratinocytes at the SB. The numbers of melanosomes decrease as the
keratinocytes differentiate into corneocytes, with the lowest amount of melanosomes found
in the SC. However, the phenotypes were clearly distinguishable: Caucasian skin contained
an average of 0.38 mel/mm2 in SB and 0.09 mel/mm2 in SC, Asian skin showed 0.85 mel/mm2 in
SB and 0.17 mel/mm2 in SC, and Negroid skin contained 1.85 mel/mm2 in the SB and 0.30 mel/
mm2 in SC. The samples obtained from patients with senile lentigines contained a
considerably larger amount of melanosomes in all epidermal layers (lesional skin: SB: 1.09
mel/mm2, SC: 0.27 mel/mm2; peri-lesional skin: SB: 0.75 mel/mm2; SC: 0.16 mel/mm2)
compared to normal Caucasian skin. Therefore, Caucasian skin with lentigines senilis is
comparable to Asian (peri-lesional skin) or even Negroid skin (lesional skin). The higher levels
of melanosomes are discussed to be attributable to UV-induced influence, damage of the
melanocytes, or the melanin-degrading system of skin. It may even be interpreted as an
evolutionary change of Caucasian skin back to its origin – black skin.
O 5
Skin Ultrastructure in Senile Lentigo
Noblesse E1, Nizard C1, Cario-Andre´ M3, Lepreux S4, Pain C3, Schnebert S1, Taı¨eb A2,3,
Kurfurst R1
1LVMH Recherche, Saint Jean de Braye, 2Department of Dermatology, Hoˆpital Saint Andre´,
University Hospitals of Bordeaux; 3Inserm E 217, Universite´ Victor Segalen, Bordeaux,
4Department of Pathology, Hoˆpital Pellegrin, University Hospitals of Bordeaux, France
Senile lentigo (SL) is a common component of photoaged skin. It is characterized by
hyperpigmented macules which affects chronically irradiated skin mostly after age 50. This
study was undertaken to assess the morphology of SL on dorsum of hands. A systematic
comparison between lesional vs perilesional skin using histology and transmission electron
microscopy was done to determine whether melanocytes or keratinocytes are affected in the
evolution of lesions or which tissue structure is modified. The histology study has showed that
lesional skin is characterized by an hyperpigmented basal layer and an elongation of the rete
ridges which seem to drive deeply into the dermis. Epidermis contained clusters of
keratinocytes which retained and accumulated the melanin pigment. Electron microscopy
studies showed important modifications in the lesional skin ultrastructure in comparison with
perilesional skin. In melanocytes from perilesional and lesional skin, we observed normal size
melanosomes at all stages of maturation in the cytoplasm and in migration within dendrites.
No pigment accumulation was observed. On the other hand, the morphology of melanocytes
in lesional skin revealed an activated status with numerous mitochondria and a very
developed endoplasmic reticulum which could reflect intense protein synthesis. In basal
keratinocytes from lesional skin, we observed numerous melanosome complexes called
polymelanosomes, which formed a massive cap on the nuclei. Observations in colored semi-
thin sections revealed also perturbed structures in the basal layer region which could explain
the skin perturbation. Indeed, we observed keratinocytes which presented important
microinvaginations and pendulum melanocytes which sank into the dermis, beneath the
basal layer of keratinocytes. These cell modifications seemed to be due to a perturbation of
the dermal-epidermal junction which appeared disorganized and disrupted and could directly
disturb the basal support of the cells.
O 6
Laser-Capture Microdissection: Applications in Routine Molecular Dermatopathology
Sander C A, Yazdi A S
Department of Dermatology, Allgemeines Krankenhaus St. Georg, Hamburg; Department
of Dermatology, Eberhard Karls-University, Tu¨bingen, Germany
Advances in molecular pathology have emerged as important tools that are frequently used in
routine dermatohistopathology. Applications for polymerase chain reaction (PCR) based
diagnostics are particularly helpful for the determination of clonality in cutaneous lymphocytic
infiltrates, and for detection of infectious agents, such as herpes simplex virus (HSV), varicella
zoster virus (VZV), borrelia burgdorferi, mycobacteria, leishmania, and treponema pallidum.
As biopsies are always composed of different cells, the ‘‘cells of interest’’ are often only a
minor population. As a consequence, their specific DNA is diluted by the majority of
‘‘contaminating’’ cells. Another problem is the time and labor intensive DNA extraction since
usually only formalin-fixed, paraffin-embedded tissue is available, which makes molecular
diagnostics a time and labor consuming, and consequently a cost-intensive procedure. To
overcome these short-comings and to shorten the time to generate a result, we introduce a
laser-capture microdissection (LCM) based method for the detection of infectious agents and
clonality. Only the cells of interest for the particular indication are microdissected (e.g.,
epidermal cells for HSV and VZV, lymphocytes for clonality analysis) and subjected to PCR-
amplification. Due to an accelarated DNA extraction procedure which generates DNA in 5
hours (compared to 3–4 days using conventional DNA extraction) we are able to generate a
result within one working day.
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O 7
Bullous Dermatoses: From Histology to the Correct Diagnosis
Rose C
Department of Dermatology, University of Luebeck, Luebeck, Germany
The histopathological picture of many bullous dermatoses is considered to be relatively
characteristic. However, in the case of many bullous dermatoses different entities show
similar or identical histological findings. In addition, the picture depends on both the stage of
the disease and prior treatment. A major group of bullous dermatoses are characterized by
the production of autoantibodies to structural proteins of the skin. In many instances, the
autoantibodies have been identified and are available as recombinant proteins. Utilizing these
recombinant forms, specific and sensitive assays have been developed for the detection of
circulating autoantibodies in the serum. The detection of autoantibodies in skin or mucous
membrane and/or serum is required for diagnosis of autoimmune bullous dermatoses.
The task of the dermatopathologist in the diagnostic process of these autoimmune bullous
dermatoses is to describe precisely the histopathologic findings, to mention differential
diagnoses, and to recommend how these can be confirmed or excluded by immunopatho-
logical and immunoserological studies. If an autoimmune bullous dermatosis was excluded
by these methods a careful clinicopatholigcal correlation leads often to a correct diagnosis in
this patients.
O 8
Penile Lichen sclerosus: Histological Patterns and Risk of Cancer
Innocenzi D
Dermatology and Plastic Surgery Department, University of Rome ‘‘La Sapienza’’- Italy
The relationship between penile lichen sclerosus (LS) and cancer development has not been
clearly assessed so far. In order to define those histological features of LS that may indicate
or precede a malignant degeneration, 104 biopsy specimens from 86 patients with LS of the
glans and from 9 patients with a penile malignancy arising on LS were reviewed. Three
different histopathologic LS patterns were identified – a first pattern with a prominent
lichenoid inflammatory infiltrate in the dermis (9%), a second pattern characterized by a
band-like infiltrate separated from the epidermis by a band of dermal sclerosis (44%), and a
third pattern showing prominent sclerosis with minimal or absent inflammatory infiltrate (9%).
In 38% of cases we also found a fourth pattern, with overlapping features between the first
and the third pattern, occasionally showing areas of epidermal thickening, with loss of the
normal keratinocyte cytoarchitectural differentiation, mitoses, and apoptotic cells. The
histological features observed in the fourth pattern may be interpreted as areas of disease
reactivation within a chronic stage. Furthermore, 7 out of 9 cases of penile cancer from our
series (78%) were associated with this pattern of LS, suggesting that it may correlate with a
malignant degeneration.
O 9
Cutaneous Sarcoidosis with Pathological Presentation as a Tumor Like Muscular
Granuloma
Nemoto I, Shimizu T, Fujita Y, Tsuji-Abe Y, Shimizu H
Department of Dermatology, Hokkaido University Graduate School of Medicine, Sapporo,
Japan
Sarcoidosis is a multisystem granulomatous disease of unknown etiology with protean
manifestations that may affect virtually any organ. Muscular sarcoidosis is a rare entity, seen
in approximately 6% of patients with sarcoidosis. Although asymptomatic muscle involve-
ment occurs in 50% to 80% of sarcoidosis patients, symptomatic involvement is rare. We
experienced 2 cases of cutaneous sarcoidosis that presented with muscular sarcoid lesions.
CASE 1: A 51-year-old Japanese woman with uveitis who subsequently developed a dull
reddish infiltrated nodule on her face. Biopsy specimen taken from the nodule beside the
nose revealed granulomas, diagnosed as sarcoidosis. She was treated with topical steroids
for 3 years before developing asymptomatic subcutaneous tumors on the left lower leg. The
MRI images showed innumerable 1 to 2 cm ovoid or band-like nodules scattered in the
muscle layers of both lower extremities. Muscular uptake in left lower leg was noted on Ga -
67 citrate scintigraphy. No other sarcoidosis visceral involvement was observed. CASE 2: A
55-year old woman with a 2-year history of pinkish plaques and hard infiltrated erythema on
her extremities and trunk. A skin biopsy revealed non-caseating granulomas. She was treated
with topical steroids for 1 year before developing a painful subcutaneous tumor on the left
thigh. The MRI images showed nodules scattered in the muscle layers of the left thigh.
Muscle biopsy revealed non-caseating granulomas composed of epitheloid histiocytes and
multinucleate giant cells with only a sparse infiltrate of lymphocytes at the periphery. We
diagnosed this patient as having sarcoidosis. Her muscle lesion improved rapidly after oral
prednisolone at 30 mg/day. There are three forms of skeletal muscle involvement of
sarcoidosis. Among them the palpable nodule type, a very rare variant that occurs only in
0.45%, sometimes arising in muscle as a tumor. Muscle biopsy is useful in establishing the
diagnosis of sarcoidosis. Muscular sarcoidosis sometimes induces severe muscle destruc-
tion and weakness. We as dermatologists should select an aggressive, systemic treatment
such as oral corticosteroids to treat symptomatic muscular sarcoidosis.
O 10
Unusual Variants of Epidermolysis Bullosa Acquisita
Wozniak K, Kowalewski C
Department of Dermatology, Medical University of Warsaw, Warszawa, Poland
We present three patients with unusual variants of epidermolysis bullosa acquisita (EBA): IgA-
EBA and localized EBA. First patient is a 14-year-old boy with 8 years history of disseminated
bullous targetoid lesions initially diagnosed as linear IgA bullous dermatosis (LABD) because
of the presence of linear IgA deposits at the dermal-epidermal junction. Two years after the
onset of the disease atrophic scars and milia formation were noticed. Second patient is an 8-
year-old girl with 6 months duration of tense blisters symmetrically localized on the face
which healed with scars with blisters and milia. Third patient is a 40-year-old man with 1 year
history of circumscribed scar localized on the lateral surface of the neck and the presence of
blisters and milia within the lesion. Direct immunofluorescence study performed in the second
and third patient showed the presence of in vivo bound IgG linear deposits along the
basement membrane zone (BMZ) and the initial diagnosis of localized cicatricial pemphigoid
was made. In all three patients the final diagnosis of EBA was established by confocal laser
scanning microscopy (CLSM) study on perilesional skin showing the presence of vivo bound
immunoglobulins (A or G class) below collagen IV, whereas in cicatricial pemphigoid and
LABD (controls) in vivo bound immunodeposits were present above collagen IV. Additionally,
in one patient, direct immunolectron microscopy showed the presence of immunodeposits
below the lamina densa. In another patient western blot on dermal extract revealed the
reactivity of circulating anti BMZ antibody with 290 kD protein. Our study has shown that
CLSM technique allows for rapid differentiation of EBA from cicatricial pemphigoid and LABD
and it is of special value in those cases in which circulating antibodies are not detectable.
O 11
Pigmented Mucoepidermoid Carcinoma of the Oral Cavity: A Morphological and
Ultrastructural Study
Betts C M, Marchetti C, Marucci G, Foschini M P
Experimental Pathology Department, Department of Dental Sciences, Unit of Oral and
Maxillo-Facial Surgery, Oncology Department, Section of Pathology (Bellaria Hospital),
University of Bologna, Italy
Melanocytes are normally present in the oral mucosa; however, in contrast to the skin,
melanocytic colonization and pigmentation of non-melanocytic tumors is rarely observed. We
present a case of pigmented mucoepidermoid carcinoma (MEC) in a 36-year-old woman. At
histology, on H&E stained sections, brownish granules were seen in intermediate and
epidermoid neoplastic elements and in elongated or dendritic cells. The latter showed
histological and immuno-histochemical features, S-100 protein and MART-1 positive staining,
of melanocytes. At electron microscopy, numerous epithelial cells contained large aggregates
of melanin granules or compound melanosomes (CM), a feature usually observed in
melanophages, suggestive of phagocytosis. In addition, small individual extracellular melanin
granules (M) were visible at the external borders of the epithelial cell membranes. These
features suggest that melanocytes colonized the MEC and that neoplastic cells may
phagocytose melanin granules, in a similar way to the process that occurs with epidermal
melanocytes. The phenomenon of melanocyte colonisation of non-melanocytic tumors
should be taken into consideration in differential diagnosis of malignant melanoma and in
dealing with rare pigmented lesions of the oral cavity.
O 12
Myxoid Tumors of the Skin
Orlandi A, Bianchi , Spagnoli L
Anatomic Pathology and Dermatology, Tor Vergata, University of Rome, Italy
Myxoid tumors of the skin represent a group tumors characterized by the accumulation of
large amount of mucoid or myxoid extracellular matrix. Although clearly heterogeneous and
distinguishable in their classical appearance, these tumors become morphologically similar
when undergoing myxoid transformation. Nevertheless, the biological behaviour may be
extremely variable, from benign (as dermal myxoma) to locally aggressive (as low-grade
myxofibro-sarcoma) or malignant (as myxoid liposarcoma and MPNST). Myxoid tumors of the
skin are mainly mesenchymal-derived neoplasms from dermis and/or hypodermal cells, with
morphological aspects similar to their soft tissue tumor counterparts. Myxoid transformation
of the extracellular matrix mainly derives from excessive glycosaminoglycan (GAG)
production and accumulation by neoplastic cells. De-regulated GAG synthesis may be an
intrinsic or acquired property of neoplastic cells. Clinical and morphological overlapping of
myxoid tumors generates potential problems in the differential diagnosis for dermatopatol-
ogists. Although the development of new diagnostic applications of immunohistochemistry
and molecular cytogenetics provides new useful informations concerning the possibility to
differentiate some of these neoplasms, the basis of diagnostic pathology remains the
accurate and diligent differentiation using conventional microscopy. In fact, differently from
non mesenchymal-derived myxoid tumors, phenotypic differentiation is not decisive, since
myxoid variants often show a homogeneous immuno-histochemical profile. An accurate
observation reveals that generally myxoid variants maintain, at least in limited parts, some
areas with morphological details resembling the classical type of the tumors. Consequently,
an accurate sampling is also requested for a correct diagnostic approach of these myxoid
tumors of the skin.
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O 13
Neurotropic Spreading of Cutaneous Neoplasms: An Underestimated Histological Sign
Sta¨nder S
Department of Dermatology, University Hospital Mu¨nster, Mu¨nster, Germany
Invasion of cutaneous neoplasms such as squamous cell carcinoma, keratoacanthoma, basal
cell carcinoma, and melanoma into cutaneous and peripheral nerves is rare and can easily be
missed upon histological investigation. Perineural outgrowth into peripheral, in particular
cerebral nerves may result in severe pain and neurological disturbances. In addition, these
carcinomas exhibit often recurrence or metastases and therefore are associated with a poor
prognosis. We report on six patients (32–84 years, average 59 years, 3 male, 3 female) with
squamous cell carcinoma (n¼ 2), keratoacanthoma (n¼ 3), and melanoma (n¼ 1) displaying,
neurotropic growth. Histological examination showed neoplastic cells around and within
cutaneous nerve fibers in dermis, subcutaneous tissue, and bone, respectively. The presence
of the neoplastic cells could be confirmed by immunohistochemistry applying antibodies
against keratin and neuronal proteins (S100, neurofilament, NSE). Neurotropic growth was
indicated by a perineural lymphocytic infiltrate. In the presented patients, several re-excisions
and irradiation were necessary to achieve fully remission. The pathogenesis of neurotropic
spreading of cutaneous neoplasms is not fully understood. It is speculated that the neoplasic
cells induce a proteolytic degradation of the perineurium and an increase of laminin 5
expression which improves the motility of the cells. Frequently, neurotropic spreading is
missed upon histological examination and the neoplasm is not totally eradicated. As a
consequence, neurological symptoms, bone destructions, and metastasis occur after years.
Due to this long interval, the symptoms are not correlated with the initial disease. Accordingly,
it is essential to pay attention to neurotropic growth upon histological investigation and, if
present, consequent radical micrographic surgery as well as neurological and radiological
investigations are mandatory.
O 14
Expression and Localization of Actin and Focal Adhesion Proteins in Control and
Kindlin-1 Null Patient Skin
McMillan J R, Akiyama M, Yasukawa K, McGrath JA#, Shimizu H
Department of Dermatology, Hokkaido University Graduate School of Medicine, Sapporo,
Japan; #Genetic Skin Disease Group, GKT Medical School, London UK
Kindler syndrome (KS; OMIM173650) is an unusual, autosomal recessive skin disorder
associated with trauma-induced blisters in early life followed by photosensitivity, poikilo-
derma, and an increased risk of malignancy. Defects in the actin/focal adhesion associated
protein kindlin-1 (also known as kindlerin) encoded by the gene KIND1 have been shown to
cause this disease. In human epidermis, kindlin-1 is expressed in epidermal keratinocytes,
particularly within basal keratinocytes with an increase in staining at the dermal-epidermal
junction. We have undertaken a detailed ultrastructural and immunohistochemical study in KS
(n¼ 4) and control skin (n¼3) to examine morphology and the labeling of basement
membrane, actin cytoskeletal, and focal contact-associated proteins. Transmission electron
microscopy of KS skin showed disruption and reduplication of the lamina densa, together
with sub-lamina separation. The number and structure of hemi-desmosomes and anchoring
filaments appeared normal, although there was focal disruption in desmosome- and
hemidesmosome-keratin filament attachment. This disruption in normal keratin filament
assembly was most obvious at dermal splits and was associated with disorganized
substratum bundles of actin filaments. Fluorescence microscopy showed increased
epidermal expression of actin, alpha actinin, talin, vinculin, tenascin C, and RACK-1 in KS
skin but no change in labeling with antibodies to filamin, tensin, focal adhesion kinase,
paxillin, or tropomyosin. Immunostaining for protein kinase C was markedly reduced in basal
keratinocytes in KS skin compared to controls. Immunogold electron microscopy using
kindlin-1 antibody in control skin cytoplasm showed labeling over ends of microfilament-like
structures. Taken together, our findings reveal a close spatial and functional relationship
between kindlin-1, actin, some focal contact proteins and regulatory molecules that link the
actin skeleton to the integrin extracellular matrix receptors. We hypothesize that the function
of kindlin-1 might be to bind to the ends of actin microfilaments, linking focal adhesion
proteins to integrin receptors at hemidesmosomes, thereby limiting the elongation of actin
microfilaments. Conversely, a lack of kindlin-1 disrupts focal adhesion linkage and allows the
unregulated proliferation of actin microfilaments, causing perturbations in the other
cytoskeletal networks.
O 15
Kindler Syndrome with Involvement of the Gastroinestinal Tract
Muss W, Sadler E, Klausegger A, Pohla-Gubo G, Deinsberger U, Bauer J W,
Hintner H
Universita¨tsinstitut fu¨r Pathologie, Universita¨tsklinik fu¨r Dermatologie, Paracelsus Medizi-
nische Privatuniversita¨t Salzburg, Austria; Abteilung fu¨r Kinder- und Jugendheilkunde,
Zentralklinikum St. Po¨lten, Austria
Kindler syndrome is a rare genodermatosis, characterized by formation of bullae, webbing of
fingers (toes), photosensitivity, and progressive poikiloderma. Typically the formation of
blisters preferentially seen in mechanically strained areas starts in early childhood but
decreases with age. Mucous membranes may be involved and may lead to esphageal,
urethral, or anal strictures. Recent immunohistochemical, ultrastructural (TEM), bio-chemical,
and molecular genetic observations indicate a disturbance of apoptosis of basal
keratinocytes [Lanschuetzer CM et al, 2003, J Cutan Pathol 30, 553–560] and mutations in
the gene coding for Kindlin-1 (KIND1). KIND-1 is a membrane-associated structural/signalling
protein with a linking function between actin (cytoskeleton) and the extracellular matrix. We
report on a newborn with blisters and erosions mainly on trunk and extremities, with drinking
weakness, bloody stools, and marked loss of weight within the first postnatal week. The girl is
the child of consanguineous parents and her father in childhood also experienced formation
of blisters that improved with age. Immunofluorescence and TEM observations of biopsies
showed i) a focally extremely broadened reticular staining pattern of laminin 5, collagen type
IV and VII, ii) a linear pattern of a64-Integrin and BPAG2 (collagen type XVII) interrupted in a
regular fashion, iii) ultrastructurally an interrupted basal lamina stretching over 1 to 3 basal
keratinocytes (in such locations parts of basement membrane-material were located in areas
down to 130 mm below the BM-zone), as well as iiii) an increased amount of apoptotic basal
keratinocytes. This indicated the diagnosis Kindler syndrome. Mutational analysis confirmed
the diagnosis with a homozygous mutation in the KIND1 gene (20delTT) that in the parents
was found to be heterozygous.
O 16
A Novel Autosomal Partially Dominant Mutation in Keratin 5 Gene Causes Epidermolysis
Bullosa Simplex variant Weber-Cockayne
Kowalewski C1, Hamada T2, Wozniak K1, Szczecinska W1, Hashimoto T2
1Department of Dermatology, Warsaw School of Medicine, Warsaw, Poland; 2Department of
Dermatology, Kurume University School of Medicine, Kurume, Japan
We present a 14-year-old girl, from non-consanguineous parents, with generalized
epidermolysis bullosa simplex (EBS), variant Koebner. Her father and several of his relatives
presented blisters restricted to the soles typically for localized form of EBS, variant Weber-
Cockayne. Mother of the patient and her relatives are healthy. The diagnosis of EBS was
confirmed by immunofluorescence mapping performed on patient’s perilesional skin. The
mutational analysis revealed that patient with generalized EBS and her father with localized
EBS have had a novel heterozygous missense mutation in exon 7 in the 2B domain in KRT5
gene designated G476D. Interestingly, mutation analysis of maternal genomic DNA showed
the presence of a heterozygous silent mutation in region 1A of keratin 5 gene designated
G183E. This mutation was also found in the 14 y.o girl thus she appeared to be a carrier of
compound dominant – recessive heterozygous mutation. Intriguingly, an additional missense
mutation G183E detected in the proband and also found in her healthy mother seems to be
clinically silent when combined with the wild type allele but aggravates the clinical severity of
EBS caused by the G476D mutation on the other allele. To confirm this hypothesis the
organization of the keratin intermediate filaments of the proband was studied. Electron micro-
scopic study of perilesional skin revealed gross alterations in organization of cytoskeleton of
the basal keratinocytes including keratin aggregation, clumping, and reduction of the number
of intermediate filaments. This observation may suggest the addictive effect of recessively
inherited mutation modulating the phenotypic expression of EBS caused by partially
dominant novel mutation G476D.
O 17
Type V and VI Collagen in Dermis
Kobayasi T, Karlsmark T
Department of Dermatology, University of Copenhagen Bispebjerg Hospital, Copenhagen,
Denmark
In order to disclose the ultrastructural localization of collagen type V and VI, normal dermis
has been studied by post-embedding immuno-gold staining electron microscopy. Pre-
treatment in citrate buffered saline pH 3 was also applied to wind off the twisting of dermal
collagen fibrils. Type V collagen was found in interstitial space and basal lamina of various
epithelial and mesenchymal tissues. Basal lamina contained type V collagen. In dermoepi-
dermal junction, type V collagen-containing filaments extruded from basal lamina into dermis
and at sites where anchoring filaments joined to the lamina. After the pre-treatment of citrate
buffed saline, type V collagen was detected in striated collagen fibrils and elastic fiber matrix.
Type VI collagen was found in the interstitial space, on the surface of collagen fibrils and
dermal collagen fibrils and elastic fiber, and on dermal aspect of basal lamina. Type VI
collagen was bound to mucopolysaccharide figure of dermis. Seemingly, types V and VI
collagen bound tissue components of dermis and preserve dermal architecture.
O 18
Ichthyosis Bullosa (Siemens): Light and Electron Microscopic Study of a New Case
J Kanitakis J, Grande S, Ly A, Allombert C, Claudy A
Dept. of Dermatology, Ed. Herriot Hospital, Lyon, France
Ichthyosis Bullosa of Siemens (IBS - MIM 146800) is a rare autosomal dominant
genodermatosis due to mutations of the keratin 2e gene (KRT2e), expressed within epidermal
keratinocytes of the granular layer. It manifests clinically with cutaneous blisters and erosions
and histologically by splitting within the granular layer. We present a new case of IBS studied
by light and electron microscopy. The patient was a newborn female born at term to
consanguineous parents (first degree cousins). She had three unaffected elder siblings but 7
miscarriages were reported between normal pregnancies. At birth, the patient presented with
widespread erosions over the whole body, superficial exfoliation of the epidermis, mild
erythroderma, and mild hyperkeratotic lesions on the scalp. The newborn suffered multiple
infectious episodes during the first 2 months of life, but with simple emollient treatment the
course over a 14-month follow-up period was favorable, with normal growth and
improvement of skin lesions that were limited to small trauma-induced erosions and
superficial scaling. Light microscopic examination of a skin biopsy showed mild orthoker-
atotic hyper-keratosis and a cleavage occurring at the level of the granular layer. Electron
microscopy showed keratinocytes of the granular layer to be heavily vacuolated with
occasional tonofilament clumps, resulting in intracytoplasmic blistering. Their plasma
membrane and the associated desmosomes looked unaffected, as did the remaining
epidermis. By virtue of similar clinicopathological findings, IBS is sometimes regarded as a
variant of epidermolytic hyperkeratosis (EH), characterized by intraepidermal blistering due to
mutations of KRT1/10; however, the restricted expression of the mutated KRT2e within the
upper epidermis (granular layer), contrasting with the broader expression of KRT1/10 within
the whole suprabasal epidermis, accounts for a specific light and electron microscopic
aspect, and a milder clinical phenotype in comparison with classical EH.
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Initial Investigations Towards a Better Understanding of the Barrier Properties of the
Sweat Gland Apparatus
Wilke K1,2, Wepf R1, Terstegen L1, Keil F J2, Wittern K-P1, Wenck H1, Biel S S1
1Research and Development, Beiersdorf AG, Hamburg, Germany, 2Technische Universita¨t
Hamburg-Harburg, Germany
To build an effective barrier against the penetration of extrinsic agents is one of skin’s main
functions. The barrier properties of the stratum corneum and the epidermis has been subject
to extensive studies in the past while the role of skin appendages as possible pathways of
penetration are only rarely described. In order to study the possible penetration barriers in
these complex appendages, a careful investigation of their morphology and ultrastructure has
to be done. Studying the morphology of axillary skin appendages requires clear-cut criteria
for the differentiation between eccrine, apocrine, and apoeccrine glands. Therefore, we
studied the distribution of proteins described to be specific for either eccrine glands or
apocrine glands (CD 15, CD 44, S-100, and MFG) on axillary skin samples from healthy young
adults by immunofluorescence. Additionally, we examined the distribution of cytoskeletal
proteins such as cytokeratins (CK 1/10/11, CK 14, CK 18) and F-actin. For a more detailed
understanding of the possible versatile barrier elements of the axillary sweat glands, we
studied the distribution of tight junction associated proteins (occludin, claudin-1, claudin-4).
The coils and the dermal duct may provide an active barrier built of tight junctions as occludin
and claudin-4 are co-localized. However, the intra-epidermal duct did not show any co-
localization of the investigated proteins. By combining morphological features as revealed by
F-actin staining and the distribution of the above mentioned proteins, immunocytochemical
typing of eccrine and apocrine glands becomes possible. With this tool, we could also
confirm the existence of apoeccrine glands and locate them in their ‘‘natural environment.’’
O 20
Exogen Hair Sampling: Clinical Interest of ‘‘Sticky Hair’’ Measurement
Van Neste D, Leroy Th, Conil S
Skinterface (Tournai, Belgium)
A method for collection of loosely attached elements has been developed for specifically
sampling exogen hair (1) i.e., hair that is about to be shed. A single or repeat application is
possible either without clipping the hair or in combination with our contrast-enhanced
phototrichogram (CE-PTG) technology. After a preliminary study on 19 subjects, 42 male
subjects with patterned baldness (MPB) were evaluated (single target site on the top of the
head). After clinical severity rating (Hamilton stages I–II (n¼13), III (n¼ 14), and IV–V (n¼ 15),
we performed a global scalp coverage scoring (SCS method (2)), collected exogen before
(n¼ 17) or after (n¼ 25) CE-PTG. With increasing severity of MPB, SCS was decreasing
(r¼0.702) as were thick (440 mm) hair counts (r¼ 0.728) and anagen hair % (0.688), while
the density (r¼0.534) and the proportion of thinner hair (thickness  40 mm; r¼0.731) was
increasing. Exogen as a % of total hair counts amounted up to 34%, which reflects disease
activity and correlated with clinical severity (po0.05). Hence, as exogen hairs are sampled at
the exclusion of telogen hair – telogen remain anchored to the surrounding follicular
structures - anagen % identified with the ‘‘exogen-free’’-CE-PTG technique reflects the
probable duration of anagen. As MPB increases in severity, i.e., stages I–II, III, and IV–V,
respectively, the % anagen of thicker hair drops from 74 to 63 or 57%, indicating a dramatic
shortening of hair cycle duration. This also affects thinning follicles (49%, 32% and 23% for
thin anagen hair, respectively). These findings support a gradual reduction of hair follicle
productivity i.e., shortening of anagen duration of terminal type follicles before precipitation
into miniaturization.
1. Application patents EU: 02747376.8; Canada: CA 2,465,507; USA: US 10/497,903
2. Application patents EU: 01945289.5; Canada: CA 2,442,116; USA 10/476,796
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Critical Study of Hair Growth Analysis with Computer Assisted Methods
Tru¨eb RM and Van Neste D
Department of Dermatology, University Hospital of Zurich, Switzerland, and Skinterface,
Tournai, Belgium
Computer assisted image analysis has been proposed for human hair growth studies. The
performances of Trichoscan, a commercially available automated system combining
epiluminiscence microscopy with digital image analysis, developed for office-based hair
growth measurements, have been evaluated comparatively on the same skin sites using
standardized photographic equipment and calibrated processing for contrast-enhanced
phototrichogram (CE-PTG) analysis. This reference method has been validated with scalp
biopsies and histological examination of serial sectioning. Besides edge effects, hair fibers
escaped the Trichoscan analysis for various reasons including, but not limited to, thickness,
pigmentation, closeness, and hair fiber crossing. Most of these problems have been identified
in the late 80s and remain largely unsolved by the processing software that was evaluated in
2004. Therefore, claims promoting the Trichoscan method for accurate hair measurements in
clinical trials on scalp and body hair are not supported by the present investigation. The
speed at which the analysis is performed is outweighed by the errors in signal detection.
Therefore, we suggest that improvements must be clearly documented before Trichoscan is
established for quantified diagnostic purposes and detailed hair cycle monitoring during hair
trials.
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Functional Melanocortin Receptors and Evidence for an Immunoregulatory Activity of
a-MSH in Human Dermal Papilla Cells
Bo¨hm M1, Eickelmann M1, Li Z1, Schneider S1, Oji V1, Diederichs S2, Barsh G S3, Vogt A4,
Stieler K4, Blume-Peytavi U4, Luger T A1
1Department of Dermatology and 2Department of Medicine, Haematology & Oncology,
University of Mu¨nster, Mu¨nster, Germany, 3Dept. of Pediatrics and Genetics, and the Howard
Hughes Medical Institute, Stanford University School of Medicine, Stanford, California, USA,
4Center for Applied Cutaneous Physiology, Department of Dermatology, University Hospital
Charite´, Berlin, Germany
Proopiomelanocortin (POMC)-derived peptides and their receptors have been identified in
the central nervous system as well as in peripheral organs including the skin, where they have
a diversity of biological actions. We investigated the expression and role of the POMC system
in human dermal papilla cells (DPC), a unique cutaneous myofibroblast cell type regulating
hair follicle activity. DPC in vitro express POMC at the RNA and protein level. Human DPC in
culture also express immunoreactivity for adrenocorticotropin, a-melanocyte-stimulating
hormone (a-MSH), and b-endorphin, probably by expressing prohormone convertase-2, its
chaperone 7B2, and furin. In contrast, human DPC lack expression of Agouti signaling protein
(ASIP), a melanocortin-1 receptor (MC-1R) and MC-4R antagonist whose murine homologue
is expressed in the dermal papilla of agouti mice. In vitro and in situ studies revealed
expression of both MC-1Rs and MC-4Rs in human DPC. In culture either of these MC-Rs is
present on the cell surface as well as intracellularly. The MC-Rs expressed by human DPC are
functionally active as a-MSH in vitro increases intracellular cAMP and calcium. Preincubation
with a synthetic peptide corresponding to ASIP largely abrogates cAMP induction by a-MSH.
The relevance of MC-Rs expressed by human DPC is supported by the fact that a-MSH
antagonizes the expression of intercellular adhesion molecule-1 induced by interferon-a, the
latter an important proinflammatory cytokine implicated in the pathogenesis of alopecia
areata. Our data suggest a regulatory role of a-MSH within the dermal papilla whose
disruption may lead to deregulation of immune and inflammatory responses of the hair follicle,
possibly contributing to the development of inflammatory forms of alopecia.
O 23
Ultrastructural Aberrations of Hair Shafts in Retinoid–Induced Acquired Progressive
Kinking of the Hair
Breier F, Moser D, Hoenigsmann H, Tanew A
Department of Dermatology, Vienna-Lainz, Department of Maxillofacial and Oral Surgery,
Vienna, Division of Special and Environmental Dermatology, Department of Dermatology,
University of Vienna Medical School, Vienna, Austria
Acquired progressive kinking of the hair (APKH) is a rare hair disorder of unresolved
pathogenesis characterized by kinking, curling, darkening, and thinning of the hair in a
circumscribed scalp area. Male patients are predominantly affected with a predilection site at
the frontal and parietal region. APKH usually occurs in adolescence and early adulthood and
in male patients often eventuates into androgenetic alopecia, whereas it tends to
spontaneous resolution in females. Hair changes similar to APKH may develop after hair
transplantation or retinoid treatment. We describe a 45-year-old female patient with straight
blond hair suffering from psoriasis since 20 years. One year after starting treatment with
etretinate she developed progressive darkening and kinking of her scalp hair. The patient
denied any physical or chemical treatment of her scalp hair that might have altered the hair
structure. In addition, body hair growth was noticeably accelerated, requiring more frequent
shaving of her legs. By light microscopy the hair appeared normal. Scanning electron
microscopy disclosed canalicular grooves along the shaft of abnormal hairs (pili canaliculi),
supporting the diagnosis of retinoid-induced kinking of the hair.
O 24
Ultrastructure in Dermatoncology: Examples of Clinical and Scientiﬁc Relevance
Prignano F, Pimpinelli N
Department of Dermatological Sciences, University of Florence, Italy
Ultrastructure continues to have a cornerstone role in both diagnosis and research in
dermatoncology. Punch biopsies of basal cell carcinomas (BCC) at defined time point after
photodynamic therapy (PDT) were studied by electron microscopy and immunohistochem-
istry. The epidermis showed intercellular edema at each time point, while keratinocytes with
dense marginated nuclear chromatin and condensed cytoplasm with clusters of translucent
vesicles suggestive of apoptosis were present in the basal layer already after the first few
minutes (and later on) in the suprabasal layers. TUNEL-positive cells were present in the basal
layer 4 hours after PDT, and at later time points variable amounts of TUNEL-positive cells
were distributed among the epidermal layers. Bcl-2 and annexin-V positive cells were
scattered among all epidermal layers. The dermis was infiltrated by mast cells 15 minutes
after PDT, and later on by leukocytes. These ultrastructural data provide additional evidence
that apoptosis is strictly related to the healing mechanism of BCC after PDT. By electron
microscopy, metastatic melanoma cells (MMC), obtained from subcutaneous melanoma
metastasis, gave important information about the morphology of the cell population and their
differentiation degree, before using them in a tumor chemosensitivity assay (TCA). Moreover,
it was possible to evaluate the presence (or not) of apoptotic markers, which greatly influence
the cellular response to chemotherapy. Finally, in Langerhans cell histiocytosis the infiltrate
was composed by morphologically mature Langerhans cells, monocytoid cells, and cells with
an intermediate phenotype between monocytes and Langerhans cells. These data per se
suggest an in situ differentiation of Langerhans cells.
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Insulin Receptor Complexes in Epidermal HaCaT Cells
Depner S, Schwarzer W, Assmus A, Fusenig N E, Breitkreutz D
German Cancer Research Center, DKFZ, Division Differentiation & Carcinogenesis (A 080),
Division Genetics of Skin Carcinogenesis (A 110), Heidelberg, Germany
The interplay of integrins and tyrosine kinase receptors is crucial in skin and wound repair for
balance between stationary and motile cell states. Diabetics are prone to skin lesions but also
skin cancer. Besides its metabolic role in skin insulin regulates cell motility, growth, and
epidermal differentiation. For presumptive functional linkages we have analyzed interactions
of the receptors for insulin (IR) and insulin like growth factor (IGF-1R), their associated
signaling elements, and integrins in human epidermal HaCaT cells. Immuno-co-precipitation
revealed constitutive IR binding to integrin a6b4 (not a2b1, a3b1). While this and binding to
protein kinase C a (PKC a) was reduced by insulin, it was enhanced to PKCd and caveolin-1.
This indicated a shift in IR membrane-localization, being confirmed by lipid raft isolation on
density gradients. Accordingly, tyrosine phosphorylation of IR and most binding partners
increased, except a6b4. To mimic insulin resistance, IR-knockdown cells were raised by
implementing siRNA expression. Besides strong IR-suppression, most clones showed
marked reduction of PKC a, variable levels of a6b4, IR-substrate-1, and PKCd, but no change
for IGF-1R (RNA, protein). Analysis of 3D-cocultures (cells air-exposed on collagen gels with
fibroblasts) revealed a significant impact on proliferation, lowered polarity, and distorted
differentiation, closely correlating to the degree of IR-deficiency. On the other hand,
apoptosis was prevented by IGF-1R mediated signaling, which also disclosed intense cross-
talk by remaining responsive to insulin.
O 26
Localized MMP2 Secretion Induced by Melanoma Epithelial Cell Interaction
Schna¨ker E M, Ossig Ry, Dreier Ry, Goerge T, Oberleithner H#, Luger T A, Schneider
S W
Department of Dermatology, Von-Esmarch-Str. 59, yDepartment of Physiological Chem-
istry, #Department of Physiology, University of Mu¨nster, D-48149 Mu¨nster, Germany
Matrix metalloproteinases (MMPs) are known to play a crucial role in tumor cell invasion. In
previous experiments using the immuno-fluorescence technique we could show that human
melanoma cells store MMP2 in small vesicles associated with the microtubule system. Co-
localization studies using MMP2 and kinesin specific antibodies showed that 81.9  2.3%
(n¼ 5) of all MMP2 containing vesicles are associated with kinesin. The motor protein kinesin
is known to transport cargo along microtubules towards its plus end, indicating that these
vesicles are conveyed along microtubules by kinesin. Destruction of microtubule function by
paclitaxel leads to an impaired secretion of MMP2 and MMP9 and diminishes invasive
properties of the cells. Moreover, paclitaxel treated MMP2 vesicles were found to accumulate
in the perinuclear region, as observed by immunofluorescence microscopy. In a further step,
MMP2 exocytosis during cell-cell interaction with epithelial MDCK-C7 cells was investigated.
For this purpose we co-cultivated both cell lines and stained surface-localized MMP2 on the
plasma membrane of the non permeabilized cells. We found MMP2 concentrated in those
areas of melanoma cells that were in close neighborhood of epithelial cells. Via atomic force
microscopy we visualized cell surface topography. Perfectly in line with the immunofluores-
cence studies, this technique revealed pore-like structures indicating fusion events of
exocytotic vesicles. These pores were predominantly found in those areas of melanoma cells
that were in direct contact to epithelial cells. We conclude: i. Interaction between melanoma
cells and epithelial cells stimulates localized MMP2 release. ii. Paclitaxel reduces exocytosis
of MMP2 and MMP9 and, thus, diminishes invasive properties of human melanoma cells.
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Therapy Control of Sclerodermatoid Dermatoses by Optical Coherence Tomography
Kunzi-Rapp K, Weber L, Scharfetter-Kochanek K, Steiner R
Institute for Laser Technologies in Medicine und Metrology, University of Ulm; Department
of Dermatology and Allergology, University of Ulm, Germany
Optical Coherence Tomography (OCT) is a promising new and non invasive technology for
diagnosis of dermatological diseases. Commercially available OCT instrumentation (ISIS
Optronics GmbH, Mannheim, Germany) provides two dimensional high resolution images
(lateral 3 mm, axial 5 mm) of morphological microstructures of the skin. However, the
penetration depth of the light is limited to about 0.9 mm due to the strong scattering of the
skin tissue. In this study OCT was used for the investigation of sclerodermatoid dermatoses
morphea and scleredema adultorum Buschke. In these skin diseases the value of OCT for
quantification and monitoring of changes during therapy in comparison with clinical
appearance and histology was evaluated. Localized scleroderma in the stage of acute
inflammation in histological study revealed pronounced edema and diffuse inflammatory
infiltrates in the papillary layer and upper dermis. In the OCT image the dermo-epidermal
junction is poorly differentiated and not clearly demarcated to the dermis due to the fiber and
cell rich infiltrate in the upper dermis, which form a high scattering tissue formation. In some
areas light scattering was lower than in healthy skin due to the edema, leading to a less dense
arrangement of the collagen fibers. After therapy, epidermis is clearly demarcated from the
dermis by the basal membrane zone, which appears as a dark border to the papillary layer. In
the subpapillary layer a band of dense light scattering collagen structures orientated parallel
to the surface epithelium is clearly demarcated to the underlying healthy dermal structures.
This stage seems to be the endpoint of therapeutic intervention and correlates with clinical
improvement. Due to the high resolution and simple application, OCT is an interesting
addition to other morphological techniques and a versatile tool in therapeutic control.
O 28
CFTR in Human Red Blood Cell Membranes: Quantiﬁcation, Dynamics, and Inﬂuence on
Cell Elasticity
Schillers H, Lange T, Nikova D, Bruns R, Oberleithner H
Institute of Physiology II, University of Mu¨nster, Mu¨nster, Germany
In order to identify CFTR (cystic fibrosis transmembrane conductance regulator) in red blood
cell (RBC) we isolated membrane patches and removed the cytoskeleton of the inside out
oriented membranes by a washing procedure with low salt buffer. Then, atomic force
microscopy (AFM) was applied to these membrane patches after immunostaining of CFTR.
We used quantum dot (Qdot)-labeled secondary antibodies in order to simultaneously obtain
a fluorescence signal and a 3D structure by AFM. Counting the Qdots results in a CFTR
density of 650 CFTR copies in RBC from healthy donors (non-CF RBC). In contrast, only 200
CFTR copies were found on RBC membranes from CF patients with the mutation dF508 /.
In addition, CFTR proteins were detected by molecular recognition, where an antibody-
modified AFM tip was used to specifically recognize CFTR proteins in the membrane.
Furthermore, we used fluorescence microscopy to observe CFTR dynamics on non-CF RBC
membrane. We isolated and stained RBC membranes as described above before and during
CFTR stimulation. Comparison of fluorescence intensity histograms showed a shift of the
main peak to the right upon stimulation while total fluorescence intensity remained
unchanged. This indicates a ‘‘clustering’’ of CFTR molecules while the total number of CFTR
in the membrane is not affected by stimulation. Elasticity of RBC determines its rheological
behavior and splenic clearance. Reduced red blood cell deformability causes hemolytic
anemia commonly observed in patients with cystic fibrosis. We used AFM as a force sensor
to quantify the local elasticity of individual RBC expressed as Young‘s modulus. We found a
2-fold increase in stiffness of RBC from CF patients (elasticity: 10þ / 0.2 kPa, n¼ 458)
compared to RBC from healthy donors (elasticity: 6þ / 0.1 kPa, n¼ 341). We conclude that
(i) CFTR is present on human red blood cells, (ii) CFTR forms cluster in RBC membranes upon
stimulation, and (iii) Lack of CFTR reduces red blood cell elasticity.
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Loss of Regular Cuticula-Pattern in Comel-Netherton Patients Imaged and Analyzed by
Atomic-Force-Microscopy (AFM)
Sta¨nder H(1,3), Oji V(1), Lo¨bbe C(2), Haschke H(2), Traupe H(1), Schneider S W(1)
(1)Department of Dermatology, University Hospital of Mu¨nster, Germany; (2)JPK Instruments
AG Berlin, Germany; (3)Paulinenhospital Bad Bentheim, Germany
Comel-Netherton syndrome is an autosomal recessive disorder characterized by typical skin
and hair changes such as ichthyosis linearis circumflexa or congenital ichthyosiform
erythroderma and trichorrhexis invaginata. The disease is due to mutations in the gene
SPINK5. These mutations result in a deficiency of the serine protease inhibitor LEKTI, which is
strongly expressed in hair follicles, especially in the inner root-sheath and cuticula. In the
present study we measured and imaged hair-shafts of four patients with Comel-Netherton
syndrome by using atomic force microscopy (AFM). Morphological changes were compared
with hair of healthy people and toxic damaged hair. Hair of healthy people show a regular
pattern of overlaying cuticula cells with a spatial frequency of about 10 mm. Step height
between two cuticula cells was 600 nm. In toxic damaged hair we found an almost regular
cuticula pattern up to a total loss of cuticula morphology. This changing morphology is
probably due to different toxic effects. In contrast, hair shafts of Comel-Netherton syndrome
show a loss of the regular periodic cuticula pattern as well as amorphous keratinic globules
with diameters between 500 nm and 1500 nm and a height between 300 nm and 500 nm.
These globular-like structures can aggregate to plaques of more than 100 mm2. In addition
some cuticula cells were split in single pieces. The loss of the cuticular structure can be
explained by the absence of LEKTI within the range of the innner hair root-sheath. This leads
to unrestrained working of serine-proteases at the cuticula, which prevents the typical
structure of the overlaying pattern. The data show that by using atomic force microscopy
typical structural changes of hair shafts in Comel-Netherton patients could be imaged and
measured. These morphological changes reflect the pathophysiological mechanism of
LEKTI-deficiency.
O 30
Cryogenic Dynamic Force Microscopy/Spectroscopy of Molecular Systems: Introduction
and Application to Biological Macromolecules
Ashino M, Wiesendanger R
Inst. of Applied Physics, University of Hamburg, Hamburg, Germany
Using cryogenic dynamic force microcopy and spectroscopy, we are aiming at atomically
site-specific characterization of forces over organic macromolecules. Atomic force micro-
scopy senses the force acting between a cantilever tip apex and a sample surface regardless
of their conductivity. The application of a dynamic oscillation of the cantilever in vacuum with
frequency modulation technique has enabled so-called true atomic resolution in the non-
contact regimen. This technique is based on the detection of a weak perturbation of resonant
oscillation, giving rise to a small frequency shift. Its high-precision measurement at low
temperature has enabled the evaluation of the tip-sample interaction with high spatial
resolution. We have launched the project starting with single-walled carbon nanotubes having
high transversal flexibilities because they can be regarded as well-defined model systems of
the organic macromolecules. The topographic images obtained in non-contact regimen show
atomic-scale contrast, reflecting the trigonal arrangement of the hollow sites of the hexagonal
lattice as maxima. Individual force curves were unambiguously assigned to carbon atoms and
hollow sites, respectively. Site-specific quantitative evaluation revealed that the short-range
interatomic van der Waals forces ranging around several tens of pico-Newton are responsible
for the atomic-scale contrast. In addition, three-dimensional force field maps were obtained.
These results allow us to consider the mechanism of bundle assembly, molecular adsorption
onto carbon nanotubes, and so on. Furthermore, they give us opportunity to consider
application of the above methods to biological macromolecules.
A30 ABSTRACTS THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
POSTER PRESENTATIONS
P 1
Netherton Syndrome: LEKTI Deﬁciency in Skin and in Duodenum Epithelium
Munk I1, Hausser I2, Skopnik H1, Oji V3, Traupe H3
1Pediatric Clinic, Municipal Clinic Worms, 2Dermatological Clinic, University Clinic
Heidelberg, 3Dermatological Clinic, University Clinic Muenster, Germany
Netherton syndrome is a rare autosomal recessive keratinization disorder characterized by
the symptom triads of ichthyosiform dermatosis, hair shaft anomalies (trichorrhexis
invaginata), and atopic diathesis. The underlying gene defect was mapped to chromosome
5q32, the responsible gene SPINK5 in coding for the serine protease inhibitor LEKTI. We
report on a male newborn with postnatal generalized erythroderma and exfoliation. He
suffered from total hair loss, severe failure to thrive, as well as recurrent otitis and
conjunctivitis. Diagnosis was made by morphological investigation of skin and hair shafts.
Light microscopy and electron microscopy of the skin revealed impaired epidermal barrier
function by severe disturbances of terminal differentiation with incomplete keratinization, thin
or absent horny layer, decrease or lack of keratohyalin granules, and rarefication of
tonofilaments and desmosomes. LEKTI deficiency was proven by immunocytochemistry in
the skin; LEKTI was also absent in mucous membrane of duodenum. Moreover, the
immunohistologic study of -defensin-2 and elafin demonstrated a strong epidermal
overexpression. In contrast, transglutaminase-3 antigen was absent. These results point to
a general role of LEKTI in epithelial differentiation, inflammatory processes, and perhaps
antimicrobial defense mechanisms of the skin. Regular treatment of the skin with oil-in-water
ointments and nutrition with a hydrolysate preparation resulted in a remarkable improvement
of the skin condition, as well as an increase of weight.
P 2
Quantitative Detection of Circulating Melanoma Cells by Real Time RT - PCR in Patients
with Malignant Melanoma
Arenberger P, Arenbergerova M, Lippert J, Gkalpakiotos S, Kremen M
Department of Dermatology, Charles University 3rd Medical Faculty, Prague, Czech Republic
Melanoma belongs to the most malignant tumors of the skin and mucous membranes,
particularly because of its aggressive biological behavior and tendency to generate early
metastases. It is essential to be able to detect the therapeutic response of adjuvant immuno-
therapy and to investigate if the disease is showing regression or progression in clinically
tumor-free patients. The best candidate for such an examination seems to be the detection of
circulating melanoma cells. The majority of the previous studies have been carried out with a
single marker, which was tyrosinase, detected by conventional or semiquantitative RT-PCR.
In our study, we introduced a quantitative multimarker real-time RT-PCR. This method detects
the expression of tyrosinase, MART-1, MIA, MAGE-3, gp 100, and telomerase genes, which
exhibit high specificity for melanoma cells. The patient inclusion criterion was a histologically
documented diagnosis of melanoma, stage II or III, treated by surgery. Blood samples of 50
patients were examined. The overall evaluation in 5 out of 6 tested markers revealed
correlation between the tumor stage and concomitant tumor cell blood load. We could
observe down-regulation of tyrosinase in many patients even in higher stages. In addition,
MIA and MAGE-3 had some background expression in control persons; however, significant
differences between patients and controls could be shown. We established a method of
multimarker real-time RT-PCR for quantitative detection of circulating tumor cells in patients
with malignant melanoma. The results provide us with information on the frequency of
melanoma-associated gene transcripts and help us to determine which patients are at a risk
of developing distant metastases. The time-course of the circulating malignant cell load is
necessary to obtain important data on the possible prognosis of the disease. Therefore, more
blood sample collections over a longer time period in every patient is needed. Judgment of
routine application of this method for rapid screening of risk patients and monitoring of
therapy effect should be the final aim of the study that is in progress in our lab.
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Announcement on behalf of the Society for Cutaneous Ultrastructure Research (SCUR)
33rd Annual Meeting of the SCUR, 8–10th June 2006, WARSAW – Poland
For preliminary information, please contact
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kwoznia@amwaw.edu.pl
Deadline for the Abstract submission is April, 3rd 2006.
Find the First Announcement for 2006 within the website of SCUR at
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SCUR
is an international society, pursuing these aims:
 Promotion of research based on electron and light microscopy, in combination with other visualization techniques and
molecular biology tools, applied in cutaneous biology and pathology.
 Unravelling the correlation between ultrastructure and function of human skin in health and disease.
The SCUR Annual Meetings are open to all interested scientists
Plenary and poster sessions comprise presentations on ultrastructure, morphology and related findings, encouraging novel
innovative approaches:
Light Microscopy and Electron Microscopy
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In Situ Hybridization/PCR
Confocal Laser Scanning Microscopy
Scanning Probe Technique
Fluorescence Microscopy
Atomic Force Microscopy
Dermatopathology
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meeting.
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